Maternal health in context
Current figures from the World Health Organization (WHO) on maternal health estimate that approximately 303,000 women die every year during pregnancy and childbirth; this amounts to a staggering 830 deaths every day . An estimated 99% of all maternal deaths occur in low and middle income countries, with more than half of these deaths reported in sub-Saharan Africa (SSA) and another third in South Asia; together, these two regions account for 87% of all maternal deaths globally .
Though addressing the problem of maternal mortality requires more than just a simple, one-size-fits-all approach , the provision of maternal healthcare services has repeatedly been shown to be essential in curbing maternal deaths . These include access to antenatal care (ANC) during pregnancy , skilled attendance at delivery , deliveries at healthcare facilities or hospitals and access to emergency obstetric care , and appropriate postpartum care .
In 2015, the maternal mortality ratio in Uganda stood at 343 deaths per 100,000 live births . While this figure has seen a decreasing trend over the years with significant improvements in maternal healthcare, it still remains very high as there continue to be gaps in the quality and accessibility of maternal healthcare services, a lack of trained staff, medicines and medical supplies. and inequities in service provision. Uganda faces a challenge in maternal mortality from causes related directly to pregnancy and childbirth, unsafe abortions and obstetric complications; this divide is worse among women in rural areas and those of lower socioeconomic status and education .
Armed conflict and its impact on maternal healthcare utilization
The impact of conflict on the health and wellbeing of populations is caused by both the direct effects of combatdeaths and injuries sustained during battle-as well as from the more indirect consequences. The latter includes population displacement, the breakdown of social and health services , and the increased risk of disease outbreaks due to poor shelter and sanitation, overcrowding and a lack of access to clean water and food. Armed conflict has also been shown to have a gendered effect on population health, where excess mortality attributed to conflict (both directly and indirectly) is higher among women than men, implying a greater level of vulnerability among women . Maternal mortality in conflict can be particularly exacerbated by limited access to maternal health services due to safety, financial and geographical restrictions , as well as the general collapse of the health system and disruption of routine health service delivery. The increased incidence of sexual violence and rape during conflict also increases rates of maternal morbidity and mortality .
Uganda experienced a brutal civil war between the Lord's Resistance Army (LRA) and the Government of Uganda for 20 years, between 1986 to 2006. Though the worst hit areas of the country were primarily in the northern regions (Gulu, Kitgum, Pader, Lira, Apac), the conflict affected many other areas due to the large numbers of internally displaced persons (IDPs) and the widespread terror and violence during the period of the 20 years . In the course of the conflict, an estimated 500,000 people were killed and a further 2 million people internally displaced and approximately 66,000 children were kidnapped by the LRA. The economic and health status of these populations also deteriorated significantly during this time, increasing the levels of poverty and lack of education .
Rationale for the study Previous research has looked at maternal mortality and fertility rates during the conflict in Uganda, and qualitative studies have looked at the determinants, perceptions and barriers around maternal healthcare service utilization post conflict . While these studies have predominantly been qualitative and based on interviews with respondents in a post-conflict setting, little has been published on the trends (and potential differences) in utilization of maternal health at the national level; both in regions of conflict compared to unaffected regions, and across the duration of the conflict period.
This study compared aggregated population-level data from the 13 districts in the Northern Uganda region, with data from the rest of the country, for statistically significant differences in the utilization of maternal healthcare services. The main hypothesis was that living in a conflict-affected region negatively impacts maternal healthcare utilization; the 5 time points of data served to provide a trend across the 20-year conflict period and beyond, to assess whether there were differences in maternal healthcare utilization during the conflict, compared to after, as well as at different time points during the conflict. While the first analysis looked directly at the geographical region (conflict versus non conflict) in the utilization of maternal health care, a second analysis adjusted for demographic factors such as age, education, parity, socioeconomic status and distance to the nearest health care service facility. These factors were selected based on previous research, showing their independent effects on maternal healthcare utilization .
Data source
Demographic and Health Surveys (DHS) are nationally representative population-based surveys, commissioned by USAID and periodically carried out by the governments of different countries, with operational support from ICF International. Data sets are available through application to MEASURE DHS, and once a data request has been approved, no further ethical clearance is required for use of this data for research.
The DHS surveys employ stratified two-stage cluster design. Clusters are first selected from the most recent population census sample frame and households are subsequently and systematically selected from the clusters. Participants eligible for interview include all women aged 15-49 years and men aged 15-54 years who are residents of the selected household. The surveys use standardized questionnaires developed by the MEASURE DHS programme specifically for women, men and households; these are administered during face-to-face interviews. Detailed information about sampling methodologies and data collection procedures can be found in the DHS reports for respective countries . 
Variables and data analysis
The variables used in this study are listed in Table 1 in women's utilization of maternal healthcare. Two levels of analyses were conducted; the first analysis was unadjusted and assessed only region as a predictor variable for women's utilization of maternal healthcare, while the second analysis was adjusted by including age, education, parity, distance to the nearest health facility and wealth index of the respondents.
Measures of association are presented as odds ratios (ORs) and 95% confidence intervals (CIs). Odds above 1 signify a higher likelihood of utilizing maternal healthcare, and odds below 1 signify a lower likelihood of utilizing maternal healthcare. Missing data were excluded from the analysis. Geographical region was included as the only predictor of maternal healthcare utilization in the unadjusted analysis to assess the independent effects of conflict before adjusting for other variables. Demographic characteristics were included in the adjusted analysis for any confounding or mediating effects that these variables may have on the association between region and maternal healthcare utilization ( Table 2 ). The individual associations between the demographic variables and maternal healthcare utilization are not shown.
The odds for the use of contraception and institutional delivery for women in the North of Uganda were significantly lower compared to the rest of the country, across all 5 time points in the study. However, the odds for skilled assistance at birth were higher among women in the North of Uganda, across the conflict years 1988-2006; post conflict, this was no longer statistically significant. Odds for unskilled assistance at birth were significantly lower for the conflict years 1995 and 2006, and post-conflict.
With respect to the reasons for the non-use of contraception, the odds for fertility-related concerns, opposition to use, and lack of knowledge were significantly lower among women in the North across all time points in the study in both analyses, and in 2006 lack of access was significantly lower for women in the North as well.
Attendance at antenatal care sessions were not significant for the initial conflict years 1995 and 2001 in the unadjusted analysis; but in 2006 and post conflict, the odds for this indicator was significantly lower for women in the North. The odds for attendance at 4 or more sessions in the adjusted analysis were statistically significant and lower for women in the North in 1995 and 2000/2001 as well. The relative odds for unskilled assistance at prenatal care (from traditional birth attendants, relatives, etc.) was significantly low for some years, but not significant in others. The principal hypothesis of this study was that armed conflict negatively impacts maternal healthcare utilization. The findings of this study both support and contradict this to different extent and for different indicators, at different time points of the study period.
Results
As the results for the use of contraception and an institutional delivery show, for women in the North of Uganda the odds are significantly lower for both indicators compared to the rest of the country, across all 5 time points in the study. This is as expected, given that armed conflict constrains availability of and access to healthcare due to security, geographical and financial reasons, as well as the reduced functionality of the health system . Furthermore, previous studies have shown higher fertility rates among populations in conflict, citing this as a coping strategy where having a larger family provides more social and/or economic security, as well as families wanting to replace members lost in the conflict itself . The lower use of contraception among conflict-affected populations therefore could reflect both affected weakened health system as well as a conscious attempt to preserve and possibly enlarge family size . With regard to the reasons for non-use of contraception, the odds for opposition to use, fertility concerns and lack of knowledge were significantly lower among women in the North. These results too, could support the premise that family planning is not of top priority in times and regions of conflict.
The higher odds for skilled assistance at birth among women in the North of Uganda, across the years 1988-2006, could be indicative of interventions and/or humanitarian assistance specifically targeting women in this region to improve birth outcomes and delivery services through the training and deployment of skilled personnel such as midwives and obstetricians, regardless of whether women chose to or were able to deliver in the hospital or at home. As highlighted by Orach and De Brouwere , camped populations in conflict such as IDPs and refugees can often have better access and options for health care services compared to host populations due to international aid and additional health facilities being established in these areas; this could lend explanation to the observation of improved use of skilled assistance at birth by women in conflict-affected areas. Interestingly, in 2011, skilled assistance at birth was no longer significantly higher, possibly implying the cessation of such healthcare interventions in the North in the post-conflict period, or the relocation of populations from camp settings back to their homes where access to healthcare and basic resources was once again poor or problematic . Similarly, although attendance at antenatal care sessions were not significant for the years of conflict, in 2011 the odds for this indicator was significantly lower for women in the North, possibly again due to the withdrawal of humanitarian organizations providing maternal health services. Odds for unskilled assistance (from traditional birth attendants, relatives, etc.) was significantly low for some years, again possibly due to the availability of skilled assistance, or the difficulties and insecurities of reaching these persons in times of conflict .
While an increase in maternal healthcare utilization might be expect over time (particularly in the post-conflict period, compared with the conflict period), this was not apparent in this study. One explanation could be that by 2011, the North had not yet recovered to an extent where full functionality of the healthcare system and services had been sufficiently restored to show an increased level of health service utilization . Given the extent and longterm nature of the population displacements that resulted from the conflict, the return and resettlement of populations to their original homes and rebuilding of societies and services undoubtedly requires significant amounts of time and investment in the region .
This study has several limitations. Given that it explores the topic of armed conflict using population data from over a period of more than 20 years, the quality and completeness of the data is a critical factor in analyzing trends in maternal health service utilization in the North compared to the rest of the country. The DHS data sets from 1988 and 2000/2001 excluded data from some Northern districts (Kitgum, Gulu, Apac, Lira, etc.) due to security issues with obtaining the data from these regions during the conflict, and hence there is the possibility of overrepresentation of data from the Northern districts that were not as badly affected by the conflict, and underrepresentation of the impact of the conflict in districts that were more seriously affected. Secondly, the indicators for maternal healthcare utilization used in this study were limited to those around contraception, antenatal care and delivery; many more indicators are available in the DHS datasets and could provide a more comprehensive understanding of other aspects of maternal healthcare utilization, such as postnatal care. DHS data from the 5 sample sets could also not be disaggregated beyond the regional level, thereby limiting the extent to which this data could be mapped and compared with conflict intensity data for this region, available through the Armed Conflict Location and Event Data Project . This analysis, if it had been possible, would have provided a more comprehensive and in-depth look at the effect of conflict intensity on maternal health care utilization in the different districts in Northern Uganda, and a better sense of the correlation between the two variables. Thirdly, data from the partners of women in this study were not analyzed; this includes indicators such as partner's education, control over earnings, decision-making autonomy in the household, and relationship inequality, among others. These factors have shown to have a possible impact on maternal healthcare utilization in different settings , and for future work, could provide an added level of analysis specific to the context in Uganda. Furthermore, other factors that could have influenced maternal healthcare utilization during the conflict, such the quality and availability of healthcare services, were not analysed due to limited scope of this study, as defined by the DHS variables available from the datasets. Finally, since many comparisons were made within the analyses, this may have increased the experiment-wise error rate of the results. However, when conducting 'exploratory' analyses such as those in this study, it has previously been stated that correction for multiple tests is not always necessary .
The findings in this study have shown that armed conflict can have a negative impact on maternal healthcare utilization, as previous studies have also suggested. However, certain aspects of maternal healthcare utilization, such as skilled assistance at birth in this study, show better results in conflict areas, likely as a result of humanitarian aid interventions to ensure the continuity of some healthcare services. In terms of the speed of postconflict recovery, this study indicates that a 5-year period is too short to see any significant improvement in maternal health utilization rates.
The complex nature of armed conflict and the interplay of different factors such as conflict intensity, weakened health systems and services, and humanitarian aid, make it challenging to propose a set of concrete recommendations on how to improve maternal healthcare utilization in such settings. One needs to bear in mind that prevailing challenges at the societal, healthcare system and individual level are usually exacerbated by conflict, and humanitarian interventions are temporary in nature and are not meant to be sustainable in the longterm or replace previously existing services. Therefore, in addressing the problem of maternal healthcare utilization in conflict, strategies that target both improving the availability, accessibility and quality of existing services during conflict, as well as 'building back better' in terms of strengthening health systems post-conflict, need to be considered.
The authors have declared that no competing interests exist.
Amrita Namasivayam: amrita.n10@gmail.com Data used for this project is owned by MEASURE DHS. Requests for this data can be made by registration and application via https://dhsprogram.com/data/Access-Instructions.cfm. The authors confirm that they accessed the 
